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Qualitative versus Quantitative Risk Assessment 


QUALITATIVE risk assessment is commonly based on 
experience or expertise and results in categorical 
estimates of risk. 


QUANTITATIVE risk assessment leverages empirical data to 
determine and assign numerical values to risk. 


Major Steps to Perform a PRA 


Examples: 


¢ Sequences of operation | 


Loss of life * Timelines Eq 
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¢ Failure Scenario 
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¢ Hazard Reports ; 

* Functional Master Logic Event Trees 
Analysis P 
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¢ Previous risk List of initiating events 
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¢ External event 
assessment 


¢ Training Manuals 

¢ System Architecture 
¢ Engineering Expertise 
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Notional Example of End State Probabilities with Uncertainty 
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Data in this figure does not represent any particular facility. Rankings may be 
different for slightly different designs or operational procedures/practices. 


Generic 20,000 psi Blowout Preventer (BOP) Model 
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Expand the PRA Model to Include: 


BOP Surface Control Systems & Control System 
sensors 

Emergency Disconnect Sequence 

Dead Man & Auto-Shear Sequences 

Hydraulic Lines and MUX Cables 

Mud System Sensors, Mud Logger Sensors; 
Driller Shack Sensors 

Tool Pusher Monitoring; Company Man 
Monitoring; Real Time Shore-Based Monitoring 
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Dynamic Positioning System (DPS) Model 


End State: 
Loss of Location 


Initiating Events: 
¢ Drift-off 
¢ Drive-off 
¢ Push-off 
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Mission Statement: The Bureau of Safety and Environmental 
Enforcement (BSEE) works to promote safety, protect the 
environment, and conserve resources offshore through vigorous 
regulatory oversight and enforcement. 
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NASA -— BSEE Interagency Agreement 
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BSEE, NASA Announce ent to Examine Risk Offshore 


» Press Releases 


» News Briefs 03/17/2016 
WASHING TON 


» Notes to Stakeholders 


> Stat t The Bureau of Safety and Environmental ment (BSEE) and The National Aeronautics and Space Administration 
eb (NASA) have announced a five-year agreement allowing BSEE to capitalize on the best risk management approaches 
from the aeronautics industry to inform stakeholders and further strengthen worker and environmental safety protections 


» Speeches on the Outer Continental Shelf. NASA’s probabilistic risk 


» Congressional “Both BSEE and NASA work in harsh and uncompromising environments, relying on cutting edge technology to go 


Testimony deeper and further than previously thought possible,” said BSEE Director Brian Salerno. “This partnership brings a S se S S mM a nt te Cc h n id Uu a 


together technical experts from BSEE and NASA to focus on the specific risks associated with offshore operations so 


; > Feature Stories that we can continue to find ways to improve safety for offshore workers and protect the environment.” 
>» Fact Sheets Under the agreement, NASA will assist BSEE in achieving three primary objectives: 
> Library peorac cia BSEE's risk management capability through the use of NASA's probabilistic risk assessment 
>» Freedom of @ evaluate, design, and test technologies and hardware, including emerging technologies and best available NASA’s acc red ited fa | U re 
Information Act and safest technologies: and 


= @ assess failures and near miss occurrences using the resources and expertise of NASA's accredited failure 4 analysis labo rato ry at th e 
analysis laboratory at the Johnson Space Center in Houston. 
Johnson Space Center 


Used by NASA, probabilistic risk assessment is a technique to quantitatively model risk. It was used in the modeling of 
the Space Shuttle Program and is presently being used for the International Space Station and Orion deep space 
capsule programs 


“Whether the task takes one to deep space, or into the deep ocean, the analysis of the environment, 
training of personnel and risk mitigation factors are similar,” said Jack James, technology transfer 
strategist at the Johnson Space Center. “NASA is pleased to work with BSEE, and we endeavor to 
leam best practices from each other.” 


